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Abstract of JP2001 353874 

PROBLEM TO BE SOLVED: To provide a 
piezoelectric ink jet printer having a simple 
structure, a low manufacturing cost, a high 
resolution, excellent durability and moisture 
resistance and being driven with a low voltage 
without causing any deterioration of insulation. 
SOLUTION: A piezoelectric ceramics layer 40 

having an inner positive electrode layer 44 and « 3 , 1 ,,, , ,, , — 33 


a piezoelectric ceramics layer 40 having an 
inner negative electrode layer 42 are laid 
alternately, and a piezoelectric ceramics layer 
40 having no inner electrode layer is laid on 
the uppermost layer to form a piezoelectric 
actuator where the inner electrode layer is not 
exposed. One of the inner positive electrode 
layer or the inner negative electrode layer is 
divided to face an ink channel in one and one 
correspondence and the other is formed over 
the all ink channels. The inner positive 
electrode layer and the inner negative 
electrode layer are continuously provided with 
electrode take-out parts at different positions 
and an external electrode is provided at a 



position where the electrode take-out part is 
exposed from the piezoelectric actuator. 
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(54) PIEZOELECTRIC INK JET PRINTER HEAD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a piezoelectric ink jet 
printer having a simple structure, a low manufacturing cost, a 
high resolution, excellent durability and moisture resistance 
and being driven with a low voltage without causing any 
deterioration of insulation. 

SOLUTION: A piezoelectric ceramics layer 40 having an inner 40 
positive electrode layer 44 and a piezoelectric ceramics layer 
40 having an inner negative electrode layer 42 are laid 
alternately, and a piezoelectric ceramics layer 40 having no 
inner electrode layer is laid on the uppermost layer to form a 
piezoelectric actuator where the inner electrode layer is not 
exposed. One of the inner positive electrode layer or the 
inner negative electrode layer is divided to face an ink 
channel in one and one correspondence and the other is 
formed over the all ink channels. The inner positive electrode 
layer and the inner negative electrode layer are continuously 
provided with electrode take-out parts at different positions 
and an external electrode is provided at a position where the 
electrode take-out part is exposed from the piezoelectric 
actuator. 



LEGAL STATUS 

[Date of request for examination] 1 8.06.2001 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or application 
converted registration] 
[Date of final disposal for application] 

[Patent number] 3266893 
[Date of registration] 1 1 .01 .2002 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiners 
decision of rejection] 


http://www1 9.ipdl.ncipi.gojp/PA1 /result/detail/main/wAAACgaW8kDA41 3353874P1 .h... 2006/1 0/1 1 


Searching PAJ 

[Date of extinction of right] 


2/2 s<— v 


http://www1 9.ipdl.ncipi.go.jp/PA1 /result/detail/main/wAAACgaW8kDA41 3353874P1 .h... 2006/1 0/1 1 


JP.2001-353874.A [CLAIMS] 1/1 "S— */ 

1 * * NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


CLAIMS 


[Claim(s)] 

[Claim 1] The volume of an ink channel is changed according to an operation of the electrostrictive 
actuator which comes to carry out the laminating of an electrostrictive ceramics layer and the 
internal electrode layer by turns. In the piezo-electric formula ink jet printer head arranged and 
equipped with two or more fuel injection equipments which inject the ink of this ink interior of a room 
Said electrostrictive ceramics layer is continuously prepared ranging over two or more fuel injection 
equipments. It is divided and formed on said electrostrictive ceramics layer so that one [ at least ] 
internal electrode layer may be set to 1 to 1 to said two or more fuel injection equipments among the 
internal positive electrode layer which constitutes said internal electrode layer, and an internal 
negative electrode layer. Said electrostrictive actuator carries out the laminating of two or more 
electrostrictive ceramics layers in which said interna! electrode layer was formed to one field. To the 
field in which the internal electrode layer of the electrostrictive ceramics layer of the layered product 
was formed, in piles The piezo-electric activity section corresponding to [ carry out the laminating of 
the electrostrictive ceramics layer without an internal electrode layer further, and it is constituted, 
and said electrostrictive actuator is inserted into said internal positive electrode layer and an internal 
negative electrode layer, and ] each ink channel of two or more of said fuel injection equipments, 
More than one continue in the array direction of two or more of said fuel injection equipments by 
turns, and it has in one the piezo-electric inert segment which is not inserted into said internal 
positive electrode layer and the internal negative electrode layer. The piezo-electric formula ink jet 
printer head characterized by for said electrostrictive actuator having covered said ink channel, and 
having fixed in the wall between said ink channels in said piezo-electric inert segment. 
[Claim 2] The piezo-electric formula ink jet printer head according to claim 1 to which' an external 
electrode is characterized by being prepared in the location where the external surface of said 
electrostrictive actuator differs to each of the electrode takeoff connection the internal electrode 
layer of the electrode takeoff connection it was connected [ electrode ], and another side was 
connected [ electrode / layer / one / said / internal electrode ]. 

[Claim 3] It is the piezo-electric formula ink jet printer head according to claim 2 characterized by for 
said electrostrictive actuator using the vertical side of the direction of a laminating as the 
electrostrictive ceramics layer which does not expose an internal electrode layer, exposing said each 
electrode layer from said electrostrictive actuator only in said electrode takeoff connection, and 
preparing said external electrode in the exposed part, respectively. 

[Claim 4] The internal electrode layer of said another side is a piezo-electric formula Inkjet printer 
head according to claim 1 characterized by being continuously formed over said two or more fuel 
injection equipments. 

[Claim 5] The width of face of said ink channel is a piezo-electric type ink jet printer head according 
to claim 1 which while was divided and is characterized by said larger thing than each width of face of 
an internal electrode layer in the array direction of two or more of said fuel injection equipments. 


[Translation done.] 
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2.**** shows the word which can not be translated. 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a piezo-electric type ink jet printer head, and relates 
to the printer head using the laminating piezoelectric device as an electrostrictive actuator especially. 

[0002] 

[Description of the Prior Art] What used the piezo-electric type ink jet for the printer head is 
proposed in recent years, this — the dimension of an electrostrictive actuator — by changing the 
volume of the ink room divided with the valve of a pair with the variation rate, the ink of the ink 
interior of a room is injected through one valve at the time of the volume reduction, and at the time 
of volume increase, it is what introduced ink into the ink interior of a room from the valve of another 
side, and is called the drop method on demand. And the alphabetic character and image for which it 
asks are formed by approaching mutually, arranging a majority of such fuel injection equipments, and 
making ink inject from the fuel injection equipment of a position. 

[0003] However, the conventional piezo-electric formula ink jet printer head had the problem of the 
structure having been complicated, and there having been many manufacture man days, and 
becoming expensive, when it was going to crowd and arrange many fuel injection equipments in order 
to print the large range with high resolution since one electrostrictive actuator was used for one fuel 
injection equipment. In order to solve this problem, the same applicant proposed the configuration 
indicated by the specification and drawing which were previously attached to the application of 
Japanese Patent Application No. No. (JP,3-274159,A) 75858 [ two to ]. In order to change the 
volume of the ink room of a fuel injection equipment with this piezo-electric type ink jet printer head, 
it comes to carry out the laminating of an electrostrictive ceramics layer and the internal electrode 
layer by turns. By and the thing established for the electrostrictive actuator divided so that it might 
correspond to two or more fuel injection equipments which described above one [ at least ] internal 
electrode layer among the internal positive electrode layer which constitutes the internal electrode 
layer, and the internal negative electrode layer ranging over two or more fuel injection equipments 
Structure is easy, a manufacturing cost is cheap, and, moreover, high-resolution-izing and low- 
battery drive-ization are realized. 
[0004] 

[Problem(s) to be Solved by the Invention] Structure is easy, a manufacturing cost is cheap, high 
resolution is obtained, and, moreover, this invention is driven by the low battery, and aims at offering 
the piezo-electric formula Inkjet printer head which does not have insulating degradation and was 
excellent in endurance moisture resistance. 
[0005] 

[Means for Solving the Problem] The piezo-electric formula ink jet printer head of invention which 
starts claim 1 in order to attain this purpose The volume of an ink channel is changed according to an 
operation of the electrostrictive actuator which comes to carry out the laminating of an 
electrostrictive ceramics layer and the internal electrode layer by turns. In the piezo-electric formula 
inkjet printer head arranged and equipped with two or more fuel injection equipments which inject 
the ink of this ink interior of a room Said electrostrictive ceramics layer is continuously prepared 
ranging over two or more fuel injection equipments. It is divided and formed on said electrostrictive 
ceramics layer so that one [ at least ] internal electrode layer may be set to 1 to 1 to said two or 
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more fuel injection equipments among the internal positive electrode layer which constitutes said 
internal electrode layer, and an internal negative electrode layer. Said electrostrictive actuator 
carries out the laminating of two or more electrostrictive ceramics layers in which said internal 
electrode layer was formed to one field. To the field in which the internal electrode layer of the 
electrostrictive ceramics layer of the layered product was formed, in piles The piezo-electric activity 
section corresponding to [ carry out the laminating of the electrostrictive ceramics layer without an 
internal electrode layer further, and it is constituted, and said electrostrictive actuator is inserted 
into said internal positive electrode layer and an internal negative electrode layer, and ] each ink 
channel of two or more of said fuel injection equipments. More than one continue in the array 
direction of two or more of said fuel injection equipments by turns, and it has in one the piezo- 
electric inert segment which is not inserted into said internal positive electrode layer and the internal 
negative electrode layer. It is characterized by for said electrostrictive actuator having covered said 
ink channel, and having fixed in the wall between said ink channels in said piezo-electric inert 
segment. 

[0006] In addition, an external electrode is preferably prepared in the location where the external 
surface of said electrostrictive actuator differs to each of the electrode takeoff connection said 
electrostrictive actuator was connected [ electrode / layer / one / said / internal electrode ] by the 
internal electrode layer of the electrode takeoff connection it was connected [ electrode ], and 
another side. 

[0007] Moreover, the vertical side of the direction of a laminating is used as the electrostrictive 
ceramics layer which does not expose an internal electrode layer, said each electrode layer is 
exposed from said electrostrictive actuator only in said electrode takeoff connection, and said 
external electrode is prepared in the exposed part, respectively. 

[0008] Furthermore, the internal electrode layer of said another side is continuously formed over said 
two or more fuel injection equipments. Moreover, in the array direction of two or more of said fuel 
injection equipments, division of while was carried out [ aforementioned ] and the width of face of 
said ink channel makes it larger than each width of face of an internal electrode layer. 
[0009] 

[Function] If driver voltage is impressed to the external electrode corresponding to a predetermined 
fuel injection equipment in the external electrode of the external surface of an electrostrictive 
actuator established ranging over two or more fuel injection equipments according to the piezo- 
electric formula ink jet printer head of this invention which has the above-mentioned configuration, 
the electrostrictive ceramics layer of the piezo-electric activity section corresponding to it will 
deform, and ink will be injected from a corresponding fuel injection equipment. 
[0010] 

[Example] One example which materialized this invention is explained to a detail with reference to 
drawing 1 - drawing 6 . 

[001 1] Drawing 6 is drawing showing the important section of an ink jet printer in which the piezo- 
electric type ink jet printer head which is one example of this invention is carried, 11 is paper, and 10 
is a platen. This platen 10 is attached in the frame 13 pivotable with the shaft 12, and is driven by the 
motor 14. A platen 10 is countered and the piezo-electric type ink jet printer head 15 is formed. The 
piezo-electric type ink jet printer head 15 is laid on carriage 18 with the ink feeder 16. The timing belt 
24 almost wound around the pulley 22 of a pair while being supported possible [ sliding ] by two guide 
rods 20 arranged in parallel with the axis of a platen 10 makes it join together, and carriage 18 is 

And one pulley 22 is rotated by the motor 23, and carriage 18 is moved along with a platen 
10 by sending a timing belt 24. 

[0012] DrawingJ is a sectional view of an array 30 used for said piezo-electric type ink jet printer 
head 15. The channel body 34 with which three ink channels 32a, 32b, and 32c whose vertical die 
length (direction perpendicular to the space in drawing) width of face [ in / in this array 30 / the 
direction 31 of an array ] is 15mm in 1.2mm and the direction 31 of an array were formed, Said 
laminating piezoelectric device 38 equips this channel body 34 with the orifice plate 36 which has the 
orifice 37 which fixed to the opposite side, and is constituted. [ as well as the laminating piezoelectric 
device 38 which fixed on this channel body 34 ] An ink room is constituted by the above-mentioned 
ink channels 32a-32c. 

[0013] The laminating piezoelectric device 38 is divided so that it may correspond by 1 to 1 to the 
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electrostrictive ceramics layer 40 which has piezo-electricity and an electrostrictive effect, the 
internal negative electrode layer 42, and said ink channels 32a-32c f and it carries out two or more 
sheet laminating of the internal positive electrode layers 44a, 44b, and 44c whose width of face in the 
direction 31 of an array is 1.0mm, and makes them about 0.5mm in thickness. And the laminating 
piezoelectric device 38 is pinched by the internal negative electrode layer 42 and the internal positive 
electrode layers 44a-44c, and has the piezo-electric activity sections 46a, 46b, and 46c whose width 
of face in the direction 31 of an array is 1.0mm, and the piezo-electric inert segment 48 which is not 
inserted into both the internal electrode layers 42, 44a-44c. Said electrostrictive ceramics layer 40 is 
constituted from a ceramic ingredient of the titanic-acid lead zirconate (PZT) system which has a 
ferroelectricity by 40 micrometers in thickness, and carries out polarization in the direction of a 
laminating. The arrow head shown in each piezo-electric activity sections 46a-46c of the 
electrostrictive ceramics layer 40 of this drawing shows the direction of polarization. Said internal 
negative electrode layer 42 and said internal positive electrode layers 44a-44c consist of a metallic 
material of an Ag-Pd system, and are about 2 micrometers in thickness. 

[0014] Said laminating piezoelectric device 38 has fixed on said channel body 34 in the center section 
of four piezo-electric inert segments 48. 

[0015] Said laminating piezoelectric device 38 is manufactured by the following manufacture 
approaches. 

[0016] As shown in drawing 4 , first, the internal positive electrode layers 44a-44c divided into three 
and each electrode takeoff connections 45a, 45b, and 45c are formed in the top front face of the 
electrostrictive ceramics layer 40 by screen-stencil so that it may correspond to said ink channels 
32a-32c by 1 to 1 , and a green sheet 50 is created. 

[0017] Moreover, the internal negative electrode layer 42 and its electrode takeoff connection 43 are 
formed in the top front face of other electrostrictive ceramics layers 40 by screen-stencil, and a 
green sheet 51 is created. In addition, in drawing 4 , the location of the electrode takeoff connection 
43 differs from the location of the electrode takeoff connections 45a, 45b, and 45c of the above- 
mentioned internal positive electrode layer in plane view so that clearly. And the laminating 
piezoelectric device 38 is obtained by carrying out a total of ten-sheet laminating of both the green 
sheets 50 and 51 by turns, carrying out hot press of the whole for the green sheet (not shown) no 
internal electrode layer is [ green sheet ] in the top front face of the electrostrictive ceramics layer 
40 in piles at the upper part, and giving required means, such as cleaning and sintering. The external 
negative electrode 52 and the external positive electrodes 54a, 54b, and 54c are attached in the part 
which the electrode takeoff connections 43, 45a-45c of the laminating piezoelectric device 38 
obtained in this way have exposed. And this laminating piezoelectric device 38 is dipped all over the 
oil bath with which insulating oil, such as an about 130-degree C silicone oil, was filled and which is 
not illustrated, about 2.5kV [/mm ] electric field are impressed among those external negative 
electrode 52 and external positive electrodes 54a-54c, and polarization processing is performed. The 
laminating piezoelectric device 38 is obtained by the above approach. 

[0018] Thus, said array 30 is constituted by attaching the obtained laminating piezoelectric device 38, 
the channel body 34 which has three ink channels 32 whose die length is 15mm by width of face of 
1 .2mm, and the orifice plate 36 which has three orifices 37, as shown in drawing 5 . 
[0019] The electrical circuit shown in drawing 2 , respectively is established in the array 30. In this 
electrical circuit, the external negative electrode 52 of the negative-electrode side of the drive power 
source 60 and the laminating piezoelectric device 38 is grounded, and the positive-electrode side of 
said drive power source 60 is connected to the external positive electrodes 54a-54c of said 
laminating piezoelectric device 38 through open/close switches 62a, 62b, and 62c. By being closed by 
the controller which each of these switches 62a-62c do not illustrate, driver voltage is impressed 
between the internal negative electrode layer 42 located in the piezo-electric predetermined activity 
sections 46a-46c from the drive power source 60, and the internal positive electrode layer 44. 
[0020] Actuation of the piezo-electric type ink jet printer head 15 constituted as mentioned above is 
explained. 

[0021] If said controller closes for example, switch 62a according to predetermined printing data An 
electrical potential difference is impressed between the internal negative electrode layer 42 of said 
piezo-electric activity section 46a, and internal positive electrode layer 44a. Bias electric field are 
impressed to the electrostrictive ceramics layer 40 located among them, and according to the 
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dimension distortion of piezo-electricity and the electrostriction longitudinal effect, said piezo- 
electric activity section 46a develops in the vertical direction of d rawing 1 , and decreases the 
volume of said ink channel 32a. And the ink in ink channel 32a serves as a drop 39 from orifice 37a, 
and is injected. Moreover, if switch 62a opens, impression of an electrical potential difference is 
intercepted and piezo-electric activity section 46a is returned to the original location, ink will be filled 
up from said ink feeder 16 through another valve which is not illustrated with the increment in the 
volume of ink channel 32a at that time. In addition, when other switch 62b is closed, for example, 
piezo-electric activity section 46b is made to carry out a variation rate, and ink is injected from ink 
channel 32b. 

[0022] That is, the array 30 of this example constitutes three fuel injection equipments 70a, 70b, and 
70c of the piezo-electric type ink jet printer head 15, and one laminating piezoelectric device 38 
functions as an electrostrictive actuator prepared ranging over the three fuel injection equipments 
70a-70c. 

[0023] The data which measured the deformation distribution in the direction 31 of an array at the 
time of electrical-potential-difference impression of the laminating piezoelectric device 38 here are 
shown in drawing 3 . When electrical-potential-difference 25V are impressed to the piezo-electric 
activity section 46, the part of this piezo-electric activity section 46 carries out the variation rate of 
90nm or more, and this piezo-electric activity section 46 shows hardly displacing in the part (piezo- 
electric inert segment 48) shifted. In order to make efficient deformation from this result to into the 
ink channel 32 of the laminating piezoelectric device 38, it turns out that it is required for the width 
of face in the direction 31 of an array of this ink channel 32 to be larger than the width of face of the 
piezo-electric activity section 46. Since width of face of the ink channel 32 was made larger than the 
width of face of 1.2mm and the piezo-electric activity section 46 of the laminating piezoelectric 
device 38 in the direction 31 of an array in this example, in order to inject a drop 39, it turned out 
that it is good by the low driver voltage only 30V. 

[0024] Thus, in the piezo-electric formula ink jet printer 15 of this example, since one laminating 
piezoelectric device 38 functions as an electrostrictive actuator of three fuel injection equipments 
70a-70c, an array 30 and by attaching a majority of the arrays 30 further, the structure of the piezo- 
electric type ink jet printer head 15 is simplified, a manufacture man day also decreases, and a 
manufacturing cost is reduced. And since in addition to an electrostrictive actuator being the 
laminating piezoelectric device 38 the width of face of the ink channel 32 was written in the direction 
31 of an array more greatly than the piezo-electric activity section 46 and efficient deformation was 
acquired, driver voltage has decreased sharply. Moreover, since said laminating piezoelectric device 
38 forms the internal electrode layers 42 and 44 by screen-stencil, it can be easy to make very small 
width of face of the piezo-electric activity sections 46a-46c and the piezo-electric inert segment 48, 
for example, it can improve the resolution of printing by miniaturizing the array 30 equipped with 
three fuel injection equipments 70a-70c. The printer head which can print in the large range with high 
resolution by this is realized. 

[0025] Furthermore, since the internal negative electrode layer 42 and the internal positive electrode 
layer 44 of the laminating piezoelectric device 38 of this example are not exposed outside except for 
the electrode takeoff connections 43 and 45, insulating degradation by silver migration etc. is lost and 
there is an advantage which can acquire the outstanding endurance and moisture resistance. 
[0026] In addition, this invention can also add many deformation in the range which is not limited to 
the above-mentioned example and does not deviate from the meaning. 

[0027] For example, although one laminating piezoelectric device 38 is used in said example as an 
electrostrictive actuator prepared ranging over three fuel injection equipments 70a-70c, the 
electrostrictive actuator over many fuel injection equipments can also be further prepared by, for 
example, adopting the internal positive electrode layer 44 further divided into a large number. 
[0028] Moreover, in said example, it was divided so that the internal positive electrode layer 44 might 
be equivalent to each ink channels 32a-32c by 1 to 1, but the internal negative electrode layer 42 
may be divided so that it may correspond to each ink channels 32a-32c by 1 to 1, and both the 
internal positive electrode layer 44 and the internal negative electrode layer 42 may be divided so 
that it may correspond to each ink channels 32a-32c by 1 to 1. Namely, what is necessary is to just 
be divided so that one of internal electrode layers may be equivalent to each ink channels 32a-32c 
by 1 to 1 even if there are forward or negative [ little ]. 
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[0029] . 
[Effect of the Invention] According to the piezo-electric type ink jet printer head of this invention, so 
that clearly from having explained in full detail above An electrostrictive actuator is prepared ranging 
over two or more fuel injection equipments, and it is divided so that one internal electrode layer of an 
internal positive electrode layer and an internal negative electrode layer may be set to 1 to 1 to two 
or more fuel injection equipments. Moreover, since a piezo-electric inert segment is fixed in the wall 
between these ink channels so that an ink channel may be covered for the electrostrictive actuator 
which carried out the laminating, structure is simplified, and many machining etc. is not needed, but a 
manufacture man day decreases, and an ink jet head can be manufactured easily, moreover, the 
pattern of an internal electrode layer — fine — dividing — forming — the part of a laminating 
piezoelectric device — a variation rate — it can be easy to make area of a part small, it can 
miniaturize a fuel injection equipment by this, and the resolution of printing can be raised. 
[0030] Moreover, an electrostrictive actuator carries out the laminating of two or more 
electrostrictive ceramics layers in which said internal electrode layer was formed to one field, in 
order that the vertical side of the direction of a laminating may not expose an internal electrode 
layer, insulating degradation is lost to the field in which the internal electrode layer of the 
electrostrictive ceramics layer of the layered product was formed, and the advantage which can 
acquire the outstanding endurance and moisture resistance is in it. because it is the configuration 
which carried out the laminating of the electrostrictive ceramics layer without an internal electrode 
layer further in piles. 

[0031] In addition, an internal electrode layer can be easily connected to a control circuit, and 
extension etc. does not have to carry out a part of electrostrictive actuator for the connection, and 
the whole equipment can consist of that an external electrode is prepared in the location where the 
external surface of an electrostrictive actuator differs to each of the electrode takeoff connection 
the internal electrode layer of the electrode takeoff connection it was connected [ electrode ], and 
another side was connected [ electrode / layer / one / internal electrode ] preferably small. 
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1 ' * NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DESCRIPTION OF DRAWINGS 


[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the array which constitutes a part of piezo-electric type ink jet 
printer head. 

[Drawing 2] It is the explanatory view showing the condition that the electrical circuit was established 
in the array. 

[Drawing 3] It is drawing showing the measurement result of displacement distribution of a laminating 
piezoelectric device. 

[ Drawin g 4] It is the perspective view of a green sheet. 

[Drawing 5] It is the perspective view showing the assembly stroke of an array. 

[Drawing 6] It is the perspective view showing the important section of an ink jet printer in which a 

piezo-electric type ink jet printer head is carried. 

[Description of Notations] 

15 Piezo-electric Type Ink Jet Printer Head 

31 The Direction of Array 

32 Ink Channel (Ink Room) 

38 Laminating Piezoelectric Device (Electrostrictive Actuator) 
40 Electrostrictive Ceramics Layer 
42 Internal Negative Electrode Layer 
44 Internal Positive Electrode Layer 
70 Fuel Injection Equipment 
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